Exposure to PM2.5 induces aberrant activation of NF-κB in human airway epithelial cells by downregulating miR-331 expression.
Exposure to particulate matter (PM) with an aerodynamic diameter≤2.5μm (PM2.5) induces reactive oxygen species (ROS) and pro-inflammatory cytokine production, leading to airway epithelial injury. However, the mechanisms underlying the toxicity of PM2.5 have not been clarified. Here, we show that exposure to PM2.5 induces sustained activation of the nuclear factor kappa B (NF-κB) signaling in human airway epithelial Beas-2B (B2B) cells. In addition, PM2.5 exposure significantly decreased miR-331 expression in B2B cells, which was abrogated by inhibition of ROS or phosphoinositide 3-kinase (PI3K)/Akt pathway. Induction of miR-331 overexpression attenuated the PM2.5 exposure-induced NF-kBp65 nuclear translocation, IL-6 and IL-8 expression in B2B cells. Furthermore, miR-331 targeted the inhibitor of NF-κB kinase beta (IKK-β) by down-regulating the IKK-β-regulated luciferase activity in HEK293 cells. Moreover, induction of miR-331 over-expression inhibited IKK-β expression while induction of IKK-β over-expression prevented the inhibition of miR-331 on the PM2.5 exposure-induced NF-kBp65 nuclear translocation, IL-6 and IL-8 expression in B2B cells. Therefore, PM2.5 exposure decreased miR-331 expression via the ROS/PI3K/Akt pathway, resulting in an increase in the IKK-β expression and sustained NF-κB activation in human airway epithelial cells. Our findings may provide new insights into the molecular mechanisms underlying the toxicity of PM2.5 exposure and aid in design of new therapeutic strategies to prevent PM2.5-induced toxicity.